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(54) HUMIDIFIER FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a humidifier that 
can humidify a fuel cell even at the time of starting. 
SOLUTION: Apart from the water penetration type 
humidifier 2, the humidifier is provided with a water 
recovery apparatus for the water in the fuel cell 
offgas and an auxiliary humidifying means of the 
feed gas using the recovered water from the water 
recovery apparatus. The water recovery apparatus 
comprises a vapor-liquid separator 3 and a 
recovered water storage tank 4 and the auxiliary 
humidifying means comprise a stop valve 6, a 
recovered water feed pump 7, a piping for auxiliary 
humidifying 1 3 and an injector 1 7. When the fuel cell 
is started, the recovered water in the recovered 
water storage tank 4 is transferred by the 
recovered water feed pump 7 atomized by the 
injector 1 7 to be supplied to the intake side of the 
fuel cell 1 . 




http://wwwl 9. ipdl.jpo.go.jp/PAl /result/detail/main/wAAAYfa0wjDA41 3256989P1 .htm 



(i9)B*BR*w/f (jp) 02) i& ig ijf if ^ ^ (A) {iimnam'^tms^ 

#1^2001-256989 

(P2001-256989A) 
(43)^ B ¥^13^ 9 ^21 B (2001. 9. 21} 



(BOIntCl/ 




F I 




f-73-^*(##) 


H 0 1 M 8/04 




HO IM 


8/04 K 


3L0 5 5 








X 


3L060 


F 2 4 F 6/00 




F24F 


6/00 E 


5H0 2 6 








A 


5H0 2 7 


6/04 






6/04 








m^<09i9 OL (^ 12 M) 




(21)fflHS^ 


»IS2000-64021(P2000- 64021) 




000005326 














K22)mmB 


7JES12^ 3 ^ 8 B (2000. 3. 8} 












mm 






































«KmfiJ3te«t{j*iTB4#i# m:^ 
















(74)ft3aA 


10006^08 










^m± mm im (^i-5«) 












(54) mm<o^wi 











(57) imm-i 

7*'x4>«^|c5-[HlJR-t5*llIiRSai:, i^7i<0itX^«co 
«0|lIJR*f:IIIJR*««&'-K>7-7fc:J:oT^j*L. >'i^' 




!(2) 00 1 -2 5 6 9ffT(P2 00 1 -2 5)JL8 



m&^mmiuM^timiz. mriepai;*'^4»c7)*$-[ii 

fzii. ^mMZ7bm^iiLHzy^^tX\ ttiii. MMS. 
^^«±tc^ ^ t T'^v t ^ i: trltlci: 

■r^i«*3i2Emc7)j^^cr)jiis^a, 

\zwik<rmmm^is^M.. 

5 cov ^-tix-ti^^zsimrmnmriisimm.. 

<iHfflB«ffiriniS#^a<^f^€rf?±-ri. C: t "TS 

1 -it^ 6 <?Dv ^'fixt^\izwm<fmmiL<r>tm 

^ ^: ^ t -r ^ » 1 ~»*JS 7 ^^*HC^ 

[000 1] 
[000 2] 



[00031 C:cO«<07kSimnS^i: LT Mi. 

\t. ^^^7 - 7 1 7 9 5#*3<J:lX«f^^8 - 2 7 3 6 

^mkv,x<ikn<rf^^^mthzt\zX'^x. wms 

[0 004] 

[0005] :^^m±. ZCOX 3 ^:»«tc»;?^T^Six 

mzhm^mzmmi&i:iimt^ zt<r)x^ hm\m 

[0006] 

a. tm^m ( i ) *-A.#faj$tt/i«ftfj;y^*c7)*$:ig 

iR LxmimAmM^<r)^^:(fx ^tJsMt^ Aimmtn 

mmzm-^x. Bfrie*^3asjit^si:Ji!3'Jtc. msmta 

;<fX4'c^*?-|IIJR-r.S*IIliR^a (^M^^^SIB, HIIR 
y ^ 4 ) t , ig*llWK^a^^llIiR* ( 9 ) tcJ: 

JR*«*^;K:^r7. fflBftJDilffliE^ 1 3 . Sif-fy^x 
2?:J'17) tt:mffzZt?:nWltLX\,^^. 

[00071 zcommz^tm. tmvmhwmiz^m. 

[00081 m^m 2 <mmit. m^m i mm<7)tm^ 

ikmm^zm^^im-rh zt?:mmtLx^^h. 

[0009] Zcom^izXtill^ TKjSiiMjDig^Stci-i. 

tmn^miz^^-yf^wi. wmm^^iz J: himt^i^ 
[00101 mmmsammti. m^2tin<rmmm 



!(3) 00 1-2569 



P2G0 1-25)JL8 



[0011] ii*3i4o5iHj«, m^m i -mw^3%i 

[0012] cico^jatciittf. wmmi-^m^^t\. 
fzm^-ffx^(nMi. ^whrnrnz-x^n^tL. hue* 

[0013] if^JS 5 c7)%HJ{i:, it^^ 1 ~ff^JS4 <7) 

\^-fKMz%m<r)'mmm.<r>%v^^w>zii\^x. mm^ 
[0015] mim.^<r>wm. mw^ i -h^js 50 

[00 16] ^^o«^^^<i:^^{^. #*Ill]JR**<^l*Hc:?g 
[00 1 7] lt*«7(^^BH{i:, ll*JSl~fii*JS6(^ 

[0018] ^LcrmMz^ftxt. 7<smmmm.n<r>^mf^ 
im^mz2:mw}'nx.^<^^t:mzti. ■t<r>im 

[0019] m^msco^m^. 1 ~i**Ji7io 
\,^-mi}HzMm(r>m[mMcr>i]tt^m(ci=^-^x. mib* 
mimmxiiyRx/msmmw^mi,z^ mmi<r>wM 

ff. 1 8 , JlI^fli5E#2 0 , H:fir# 

2 1 , R(/mj&m±mis(mimmmi'^2 2 > Sristt^ 



[00201 z(7)mmzj:tiif. im^mTfy-^x 
[0021] »^9c7)f|HB«^ is*^8ia«co«m^ 

[0022] .l<50«^{cj;n{i\ [IIIR**^*^^^'?- 
[0023] 

m<Dmmi,z->\ ^xwM-h , 

1 <nmm<mm'\ 0 1 ti^ 1 «5Diisscr)?^«ic^s jd 

II 2 «H 1 {c^T^^»?giJ-M§I^O-«^fiJ^^^ 

Bisii, m3\,mit,z^-tmm^iirm^y9<7y-mm^ 
im-tmmmxii ^.mi^.^^i l 

[0024] 1 ^^mMl'^iO 

m^:^'x {m^v%) ^mmmmuzi^'thrmM 
^LT#f^-r§#^MffliE'gi 2 b-b^mm^fixy.^i>. 

W^) 2. Slf^ Vi-'a:;?^?! 7*>'^^tL, t/^, 
ffli2'W12«i, 4'^*)K7t<[IIIR^^2, ^JS^^SIfff 

[00251 f^wmm3i3^h^i. wsum^i^y^ 

4 , iSih#6 , RX/E.:fJ^2 1 ^iYli^'^xmi-i V'J 

zL^^xi '.z^m^^hwrnm^mm 1 3 l-c 
v^s. $<^>t, H:fr#2 i*»^>«i, "UmA^^mfL^y^ 1 
8 . at/jDig*«?£# 2 0 ^i^^^^xmmwm-m. 

^y^4tS?g?$ixsaigl56ihffiJiiS*lf^iE«2 2** 
^^HSL-rv^?.-. |5IJR*lf)«^V^'4, Jllig*«^ 
^y^? 1 8 . StXMffijJiriiffliE^ 1 3{i. «iatt|Bi±£7) 

[0026] m&^^^3\t. 0 2tc:*-r J: ^ tc, ffS 

SiS 3 cOI*ia5{c{i!Sife^«OBgSE« 2 4 *i^{t <i>tLr 
0- M^«^ffil*><^^05^775■x4'^c**i^S?l<^*^^ 

m/ftmw^mxmw&i. 2 4 cosBtcjsii^i^ i: . 
[002 7] §^>(c. ^<r>wmmi. ms.-9m^3<n 

^\-mzW<^t:,Kfz^nmy ^V2 3tcJ;-pT-JiiSi6^> 

nTv^4. ts:ii, ^■&^wmm,mm.2h.mmtm^3 

fcoES^jrpi. ^ t ifctc, ig#f«ffliE« 1 2 F*|-C^ L 
/^m^Sr^Jg^fiS 3 J: o LT t, J: V 



[ 0 0 2 8 ] <i>:fc, *||S60JK®tc J: SJlt^MiDf^ffi 

iifzik. 4'^*l«*llliR^il 2 J: 0 Lm^Mizmf (yti 
tc^m^m^ 3 t:T*IIIlR*^<^-a5*»'lIIiR$ its . 

[0029] fs.m^^m3X'mmLfzmwii9ii. mm 

[0 0 3 0] At\(r>mm^mi.. 
)v^y^'^v'<.tvxA v^mcrmw^m.m&^m.\ o-e 
m^^f\.h. mm^9(r)i^tSLifmm:^^m'otz%^^z 

[003 1] mwsF.^^v'y Aiii-v^m^^wt^-y 

*!fllf^iOfiJg 3°C) ^TlHl-5/i%^C(i, - 

*-#2 1 ^wm.^^v9 Atpt:,imimit^v'7 1 

«-r 1. ^ t C= i o T . I1IIR*»«;? y i7 4 t jirs*a^ 
^y^' 1 8<7)|glT'llIJR*9 5r«lg$-tf. IIIJR*90^ 

[0 0 3 2] IIIlR*lfm:^y:7 4l*lcOlllJt5W<9{i:. XTX 

J: o T Jiemmrffi 1 2rlra^T-# i, , jgm^ 

1 ^imV^hXo\,zts:h-h-h. ^^%kt.x:<ryi^'mk 

mmt^zb^x'^h. 

[0033] aimmLfzi o ^^mframm^zaw 
8 . jiiS7Ka?E# 2 0 . ai;fH:fir# 2 1 i o rasRS 

[0 0 34] <ii:tc, 70-^^-hSrfflv^T, 2(s|IMcO 
?^®ti:5ail^g<^)*iJffll7a-S-ijiBB-rs. 04 (i. 

a, -i if~ y=^By ■ ^-<7ym^\,zmi^ix^^. m 



) 001-2569 8^( P 2 0 0 1 - 2 5) JL8 



m^nziim^ssmx'imi^fi. ECU {wm) x-mi 

[003 5] t.-f. Xx-yrS llCiJV^T. ^«?fil 

'px$)^^K ^iith. mi'px'$)^^^?:mmL. w± 
cfTib-s^-^t^ts. xx-yrs2icji;2<.. m.^m±-^y 
■ '}V-^y (014) ^mf-Th, :iix\.znL. 

X'h^^^zii. :^'r yys3{,zm^. w^wis.i<rm. 
[0036] M.w-mzM^ m\mM i tm^mmx-h 
X'h^^ui- :^v^ yys4<r>MMV-y ■ /i^'^^y 

(05) ^Hff-rS. ifitcitL, 3W£4'T-S>i.J^ 
ti, X7^-/rS5(7):^0JR-9-7' - yP-^y (01 1 ) 

[003 7] mz. 05Srfflv^T, tm^y ■ Ji—^y 

(04cOXr'yrS4 ) Sri^Bj-f ^, Cico^f y • /P-^ 

>-c{i, ¥tmmimiz. mm<mmmm3m'p^z^wi<. 

Bfj^^y^4ClI]JRL/:r*. MM^iim^i^yi' 
1 8*>^><?3mL7t7K5r^ yi^'xj?^' 1 7$rfflV^T^*^ 

fcL. c:^tS:«m^icoxr;?.«iji&{ifltci^-r5Ci:{c 

[0 0 38] ^Jd, 05Wi0^$il-CV'>^V'>*>\ HlJtX 
*flfS5:5' ^-^ 4 [*ltc|gtt '^tL/cHIitJWci^itB^a 1 0 ic: 

J[lS7Km#2 0$-^#, JnSTKm^Vi? 1 8A^^>III 

nx^ifm:?' 4^ag)WF(r^<7)7i<$ras«^-r-i.5aa 
tfint>tix\i->&. 

[0039] t-r. Xr-yys 1 ltCfcV>T, UllCbkSf 

'^sy^Acn^m^m.^mmth. mw.mz\,i. mux* 

JI«iai^SlOT'«lffi$il^*»tca-:yviT, jS«5** 
iWei^r • yU-f-Vf-HfrL (07) , -eof^, 04O 

;< y ■ )v—-i-yi.zm.m^h, 

[0040] ^illcML, lfl?*»*''^Jg.LTV^^i©^ 
[0041] -ec7)Sm. K=m7)<i*^'aj&U'</UT'3b-g.J® 

xy- yys 1 2{c:3i;^, aniSS^^fr • )V-^y m 

[0042] rixCM »^MA5«fgK;Kc*)S 



!{5) 001-2 569 



P200 1-2 5)JL8 



(Xr- yTS 1 6 , Xf y-rS 17). -eolS, H4C0 

istcov^Tt. mmmrn^yp A<r)^iimmi.z^ 

f-^- (S5<?D;^-x yrs 1 2 ) S-ittH^-r-i.. c:<^-!fy- 

[0044] ^-f, Xx-yTS2 ltCfc(<'>T. 

i<7):KSfflatjDii4cos:ai&ftd (08) ,mz. x 

[0045] -?-<Oig«, JltS*^Ti:¥flBf L:t*^tcti. 

-y rs 2 3 icii;^, MmvfiiM&^ojrSjSKS:*! 
T S -tiTTtf*, II 5 <r>^-y ■ ^-tcaili-r S . tx.f.z 
ML. tmmb^Ltzi^^izM. x^yys2Af,z 

1 ^cr>m^:f}xi§,B.tim'mM.& mx.\i. 3-0 aTt- 

[ 0 0 4 6 ] -xTS 2 4 TjDia^^'i^gilWBTL^^:^ 

^Wi. ;^x-yrs2 5{c:ji;^t, mmt-:? (ias^B&) 

StWI)TtJt*^tC«. Xf- yrS2 6tCjt.^, jDig^K 
(OMSr^T-r*. ;^T--yTS2 5iJJt{iX7^-yrS2 
6<0f^«i. >yrS27{^it^-^>f Vi^'xiJ'^'l 7<7) 
W)f^©JfflISr1tV'> (mi). Ifj|£. X-f-yrS2 llc3ia 

[0047] cico^f y • )v-^yx'it. m\mm 1 

yi^jL^i'l 7<7)»#i:fifc*&;yx»^®JffllLTV^S, CI 

iofei^. >f y-js.'?^! 7X'mk^zLf^imm<r):^im 
[ 0 0 4 8 ] . iiiiR*«*&-+f i^r 7 comfesji. m 

mmm 1 ^<7)ftjS&^-;:^EJ: 19 t>>f yi/x ^J' 1 7^<r)« 

b^U:^m^i\i>y7<nmmb<miM^ti-i^. Eneas' 



[00493 07 SrfflV%T . ftm^Jfi 1 iO^Oiffi 

Sa:Jirzi»«ofl:£iJ-9-7' ■ (06<7)Xx yrs 2 

1) SriJiBH-ri., ^-r, Xx yr3 Itcioi-^T. 
?filoae*t®Sr!pJfflf-r-g.. A*is6t»tc{i, ji!!!SiiSf^7ftl*>' 

^fttfT'ib , -y T s 3 2 t.zmA.x'%mm 

ffSr^aSL-. f|t±4«T*-5:^tC{i. ;^7^ yrS3 20 
[0 0 50] mz. Xf--yrS3 3tcloV^T. jt^4fl:fte 

i^<r>im:fjx(r)}S^t.tz>,m^.iT§m^ {wm) t 
fctimmr {m^m) izxmiUL. xx-yrs3 4tcfc 

(ll^B&) tCT:giai-ri.. L*^-!.^, ;^.x>yrS3 5 

tctsv^T. mmiz^>if>i::'f-^'7—y^ju ma, 09# 

0 6 tfo-f yi,zmm-ti> , 

[00 5 1 ] JJjtC. 01 O^fflV^T. y£/xi?i5'l 7 

(r>mi^pm-^y ■ jv-^y {me<nx^yys2 1 ) 
i^Bj-ri>. ^-r, xx'yrs4 l^c^>v^■r, SrisMoii 

f->-+<?5X7^-y7"3 -5 (07 ) T'^ai^iXJtJltgiMi: . 
[ 0 0 5 2 ] ^ tT. Mi»**M^i'-t7t*^t=:{i. Xt" 

•y r s 4 2 ^3jt^T-'f y ^-'x ^ i 7 cT^uf^ >r y/;t 7 

JtSrTff, Sll2l»*^iiAaL/iJ^tc{±, Xr-yTS4 3 
{C3l^T'^ y-Jx.^^\ 7<7)l6^^y/^7Jt2:±tf 

;^r yrS4 2ilfc{i;^T-yrS4 3Sr||ffL:t^ 

fi. mb<r>^-r ■ )v-^y\,zm%^^, 

[ C) 0 5 3 ] J^tC. 0 1 1 Srfflv^T. *lHHR-f 7 ■ 
f-V (04<OX7"-yrS5) S-^HJ-^S. i-r. Xx-y 
TS 5 1 \,zii\^X. llHR*»^tfi^S 1 OlcTlHlitX*Bf 
«^y^4l*I<:0IIIiR*»Sr^aiL, Xx>y7'S5 2tfc 

[0054] -?-<7)^«. (HlJtX***^m^iim±T$>i.3S 
-^Cfi, XT- yTS 5 3l7)lHlJC^*9^0#3ll^^7 • yl—f- 
yS-HfirL^IS. X7^-yrS5 IfcMI., Z.i\XznL. 

W3L^m.if^'&m^mx^h^\.z\t. xj- -yTs 5 3 

Srl^-r.2.::i:^<. Xx-yTS 5 1 tcMS. 
[00 55 3 a^tr, 01 2S:fflV^T. [lUtZ* 9 iO^-^ 

y-^u-^y (01 icoxi^-yrs5 3) ^imth. 

t-r. Xx-yTS6 l(^i^V^T, J[I?l7f<m:7>-:? 1 8 

rttc^tt'^ix^cffli^E^yi^^s^m^a (0^B&) 

WS^mifi±!!SMm&± (SI*) •C&Sj&^SrWBr-r 

[00563 ^(Oi^. WE^Atm^mMX-hhUk 

-^Wi, XT--yrS6 3{ca;^, lHllR7}<9<7)#fttJ^f7"- 
;^-f-y (013) SrHtrL^a, 011 OlfT* • /P- 



!{6) 001-2569 



(P200 1-25)JL8 



s6 5tct3v>T. mmmtk^yri^imi^. eurtk 

[ 0 0 5 7 1 ClcOfc # > IIIJObKttJ^^'Vr 7<?5inite^ 

IlIlR*9 5:jDS*ffl3t:7>':718tC^T#?.S)S 
lc^^L-T±5<. L*^§f*, ^x-y7"6 6Ci3V>T, HI 
JR*»^:?>'^4rtc7)iiii|jbk4$-[IIiR*^ffi^^l 0{c 

[0058] [IIlR*fi*>'»SMiiLhT'S)-i.« 
•^tCfi , ;^7' -y r S 6 5 lC®a*^'M 0 , Isl4X7f< 9 <7)^ 

7<7)aK^(?±LTJllS*ll^:S'yi? 1 8^^^$:± 
coo 5 9] JJCtC. 01 3S-fflV->T. lHlJR*9cOpaj-!f 

(01 liOXx-yrS6 3) $-MHj-r.?>. 

S-r, Xf- yrS 7 llCfeV^T, H^'>-/'^';^r8$:rav^ 
T#*J*S:J1^tcm-rS . X-r >y r S 7 2 Cfc 

v^T, llIfl5bK»je:S'>'i?4rt<7)lH]iR*»^llllR*M1^ii5 

^aiotcT^aiL. x^vys7 3^zii\,^x. mttsu 

[0060] -f-cT)^*, [IllR*»*fa^ffltLh-C*>^« 

, ;^7^ -y r s 7 2 lizmmim o , ^^w.<nm^ ^ 

tmt&. ZtHzMV. IIIJR*M36*S^<ia*SfTS>S« 

-^(ca, x-r-yr S74{c*3V^T, b'U-W<yl^7'8SrCT 
l::.TIlIJR*9<7)^ftBS:iti^Jtf*, 01 2co^y ■ JU-^ 

yizm.m^?>. 

[006 1] mz. 0i4$-fflv^r, mf^m±-^y -fi- 

-^y (04coxT->y7'S2 ) $riKHB-r.6. tf. x-r 
•yrSSlf^feV^T. IIIJR*lf^:J'y:?4*^{i:iPM* 

[0062] -g-cofe*. Tmtmm^^mx'h^m^ 

Ut, [IIiR*<«iS|J&jh«l#trgHi&t (X7^-yrS8 

2 ) , A<m-'m&^&±x'h^m^izii, mmiwm 
mjkmi^imT^i> (xxyrs9i) , hhr**^© 

■C, H:fr#2 1 ^ JilS^mrJ'y^' 1 SWtc-WOSii. 

I.. 

[0 0 6 3]}?:(C. Xr yrS8 4(CfcV>-CJr®^«1i3'E 
#2 0^^VM^v:f^, Xx-yrS8 5tcfev>TlEliR*e«& 
;i^>'r7<?)ra^?:3K^^iS-1-S<. ^<?)i:#£7)[liegt{i:. 
lE«I^S:**>'»9>-5< i5hBgixl.^(cm^LT*3<. ^ 
<r^. Xx«yrS8 6tC*3V%T. EUR* 9 <07}cS*»'m« 

[00641 mL^iA^mmm^^^X'hh^i,z 



Ji. Xx-yrS8 7(=jt;?i^. il-^ia-bV^f (0^B&) 

X'hhij-^pm^h. ^com^. 9\-mM.mi^ig^xt 
X'hh^ii. xx>yrs88tcji;?i. ^iRTHm^^y 

[0065] ZtHZM L . 5'l-».ia*%fSiaK*i"^T'fcS 
m^ii. :^y' yyS8 9l,zm^. [HlJR*lf^^'>':7 4 . 

SDS*ffl^ii'y;7 1 8 . ■«swraSfflie«2 2£0V'>-r/i 
*\ i Jt(±:^T{cg(t^ii/v:«»t-^'. mym) izX 
■SJBSS-iai&L^v:^. 05<7)^'f y • ju-^yiz^m-r 
■g), flfi:^, x-f 'yrs8 6tciov>r, mitJi^ 9 uoTtcs*^ 

Blf^iaKliLhTS)-?)J®-^tc<iXT- y r s 9 4 « 
5iO;<^ >- • fU-'f-yi,zW^-ti>. 

[0066] mmimmm±mfF^mT^-^hi,zii. t 
■f. xr-yy9 2i,zii\,^x. mu^iimi^^^yyi <^mx 
mm^:mT^^r^wt. XT--yrs9 3iciJc^T. Jit^* 

ffi5E#202-rat^. $^>(C. Xr-yrS9 4tCJoV^ 
•C. ««t-^ (0^^) (^j:^7KfiO^^:ffi^$^T^^^Jt 
f^. 05<o>>f > • iU-^yiz^m-r^. 
[0067] otO. [IIIR*K=«;5'y^4^3t{iJ[r2g* 
m:?^'^ 18(*l<7)*ia*^'3'C*>tC=5ro7t<b. 
2 1 ^tmykW^^y:^ 1 8i!lt=^< fc^t^c^ HUObkfi^ 

^yt^ymmm^izm^^^^ztizi^x. wmw 
jtmMM^mmmm'^ 2 2 sra tt , eir* 9 a^'sjr* 

K=^:J'>-:7 4t2l[l?g*ffl^:5'y^ 1 8c7)^$raii-r.S. 

tti\ *zaj&Ji'cjaji{=:±#-r-s*\ i'i-»;S36*o'cijLh 
[ 0 0 6 8 ] a±wmLfcw&m±^y ■ 

ytfOXT--yrS81T«i:, mWii^ii'y^ At.ti\±M 
S^km^y^ 1 8rtco*?aS:Wlfrt-CVi§*v ^fxlc 

[0069] [m <^mm(mm<7i^mi 0 1 5 tc* 
mm<^mmcr>^mt:^^, zco^miz^^M&mm. 
ts. 01 ic*L!tjitig*m^y:? 1 8 , mm^wt^ 
2 0 , H:^#2 1 . Rx/<gim±m)m^mmmm'S2 

2&t7t^v^/iJ6, llIiR*li«^>-^'4ioJ:i/fiiir®*1f 
StrJ'y^^ 1 8F«>lCc0S^-(t4ti«^b-:5' (^|5&it¥g) 

[0070] 2|s:^iBW{CfcttSSDg^g<7)$lJ|Ji7CJ- 

{i , m^mi,zi,i±im 4 -0 1 4 1 mmx-h . fi l , 

JirSTKffl^^'y^ 1 8 2rffl;cTV->^v^7t:i6. 01 icox 
T-yrS5 3** rgjR^goi^j *»^> rigjct^cgo*^ 
ajj {c^$ixl><, z<7)tiisb. mi2<r>^y ■ fU-i-y 
it^±l>z:^ < ^ 0 , 011 (r>xr- y r s 5 3 ttiV^T 
«4. 01 30-9-:^-;l^-^yt:ll1fL, lIIiR*9S:#pai 

[007 1 ] Cm2c7)||M<?5J^fil] iJ^t^, 01 6$:fflV> 
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mm 1 (r>^mm%mt 4'S^k*ihiir^s 2 «oHtc«t 

s*js*[mo^s 2<7)^tc^A-r i.^ 1 <r>m^<r>mm 
mi) fcffia-rs*^\ -etoflii<^:m^{i0ii:i5i«T'S> 

[0 0 7 2] fiP*>. IlIIR*lfl^^V:J'4*^4>tO[lUR*9 
^121= 1 2 ^ ii o T '^^^m^^^m. 2 

X jDil-r ^ i: *>-C'# cOT\ m^^mf^t IHRtC. 
JDIS? fT^«f&;!r;^ 1 fc«*&-r S C O: ^ 

[ 0 0 7 3 ] ^fe , 2|s|ISS<7)^.^tcfcV'.-c h , anS^S 

[14-111 4 t.tz, m 

20, H:tr#2 1 , mfmmmstmii\s^7^mmmwM2 

01 1 <W:/ • /i^-^ViO— gB*>^|g$iT.. 01 

[00 74] m3<nmm.<r>mm']'&:iiz.mii^m\^ 
^j^xw^A 1 iimmim 1 1 tcH:^#4 2.43$: 

tfrtTSl^t, IIIlDJ*BTie:?:^^'4*»^>0|lIJR*9^:: 

tfO^N'-^ >'N°XE«4 1 tcSA-f--S> i 3 L/S *T\ 111 £7) 
l^<50Jg® (HI ) hffl^L-CV^^dv -?-(7)fac7)«^{i 
Eli:ra«T3!>S. 

[0 0 7 5] f^i?*>. llIItX7i<fir«^>'i?4 3&^^>«0[lIIR 

*9{i, itih^eSTMr-fyi^'x;?^! 7i7t{i«-fi:S 
4 4tcTSI4fetc$ix, JU^-^xW^A 1 tra-^Tieses 

[ 0 0 7 6 ] ^tj, :^:mi&<7)mm.<izi6\^x t> . tmmm 
<r>mmy^-ii. mA--mi Abmm\,z^xh . fit, ^ 
ii%imAAi.zftx.fz^i,t. m^<r>x 

X-/rS2 7{± r.f^'yjr^^'l 7(7)|llf^J«j 

[0077] i-r. ;^f--/r s 1 0 1 Joi^ 

;l'-^>'4'C0Xx-yr3 5 (H7) X-n^^tltzM^ 
mmm^titz^^ ■ )\^-^yX'%.\i!i^tvtztmM. 

t^imLXfio. 

[0078] ^<^m^. JPii4*>'»:i'-LJt3^tc<±. X 



tiJDL?t^-^C«. Xt-'vTS 1 0 3(CjiA, ^XfX 
[0 079] ±fz. *llifSOJg.Wct5V^Ti>, I117C0 

^^^^>, tm^wt^y-:^ 1 s , ait@*ffl5E;#2 0 , 
H*#2 1 , msm^m^im^mmmsL'^'2 2 

< LJt>'XT-A:m^fc LTi><J:<. HI 1 

- ;U— ^>-iO— Se^-'^^^i, HI 20-9- 
y ■ )V-^yti^^i,z^j:h m&mMco^ 

[0 08 0] L^4(r>m&<^mmimz. mi9^m\'^ 
T. mAcr>mM<^mmizj:h-tmmm^mBM-t^> ^<r> 
m^mt. imwm\<rm^^im-thi:,<r>x'hh 

im.m~x^^<ri^mhimx.x\^h. 

\t. HI i:B&|5|«T'*> mT£7).i(T'ffl3g^i., 
[0081 ] mi cofflaa. *^ffi7!)>'i><:^jf 7;<7XAi4> 
3^:^M*lllltXSM 2 aXXfmmt^^ 3 ^iijg Litf^, 
Sm^iiS ^ i: =3: < . <»4;&'Xffl'f y i/x ^ 2 5 ^rfr 
LT9i5lfflffi«l \ \,zm^i\.h^iiZtbh. W.2<^im. 

jDS*«?E#2 0i:[IIJR7l<K=«^'>^4coraic, U 
^mita^ffx^WH^m^'^l 9*5«iBg$ixTV^§* 

[0082] iixW^^mW^ 1 9 ii. i cogP^^tc* 
S-jgS^iitf^ttCi^T, M?g^^SI§5 3*^^.IIIlR*Sf^ 

9y9A^i&^\.xw^wt^y:^ 1 8^i:[6]*^o^ 

[0083] *3l]lfec7)?^®(C J: -5 T t , HUIXtK^^:?' > 
^4*^^0(lUR7K9«i:. m±^6^t^X-(y'J^^:$'l 
7T«KSix, P«ffllB«l 2$:iloT4>ffii^^ll*lHl 
JR^a2t:«|&$fLS*-/^, 4'^*;JK*^«L^c^4« 

o T i, , (f^mniiR^a 2 

l^<?5«|&Xf^$rJll2g-r-I.C:4:A«r#S. <koT, 

^«B#i:iBi«(c, <P?i.^m\sim&m2i,zj:^xim^ti 
fzm^:(fx^m\mm 1 lt, 1 ^rJits 

[ 0 0 8 4 ] 5S:t3, 2|c§^S6<7)jg®fcfcv^T i> . tniS^S 

coMffli7o-«, H4~Hl4tiai«lc^:S. ^fz, m 
1 9<0«^*>^. 3iiig*ffl5E^'y^ 18. :^xm.m^± 

mmm 1 9 . tm^m:^2 0 , H:fr#2 1 , Rx/im 

IS&ihfflJirziTKW^ffllE'g 22Sr^<LT. 1120 tc^f" 
ia^i^^^r^^^fc LTi>J:<, zcom^iz. Hi i 
c?5-9-y • /l^-^V<?)— Hi 2C0-9- 

f ■ ju-^yi}^=^i,z^i,.zbi±, mimMimm<7y^ 

mt^mx'hh. 

[0085] CmStfOSISicOJg®] iJ^tC. H2 l$:fflV^ 

X. fii5<omm(mmizXi>immm^im-f-h, z(o 
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[0086] zcomAmm^'X^M.ii, m\m.m. i «os 
^m?iimftms2 ttm^ icomm®M,mcomiz^ 

[ 0 0 8 7 ] ^fc. *iys<o?^®tci5i,>-ci. imms: 

0$!lffll70-{i. 114-01 4 i:ll:^tc=5:S. *Jt, 0 
2 lc7)«^*^(^. jDS*1i3t^>^ 1 8 a, 1 8 b , tS" 
:^m.&m±MSlM 19a, 19b, Jll;S*m#2 0 

a, 2 Ob. h:6-#2 1 a, 2\h. Rimsm±mM 
^mmmmm2 2a, 2 2 b Lfzi^x^Am^ 

tL-CtJ:<, dco^^tc. HI ico-y-y - 
-^*^'^$ix, *»o., 01 2i^-ry • yP— 

[0088] 

[^BjoSft:^] a±cr,mm*^i^mi^^*-^j:J:oiz. *%aj 

( 1 ) mAmmihmmiz7iimj^m\mmzj:?>tm*m 
x.^j:<x{,. ^m^:}i(m^bitmzm.i'ri^ixfcmmm 
^mz^^umamt^c^T. ^miWMi,zmth-t?> 

( 2 ) T^^mhm^^zi^htmt^^i.zt^'^tztm. 

o , i^S3fe:«-^SD;Sa2r ^ ^-'T' # I, . 

[0089] ( 3 ) mm^^7i^^^mhm^±M.'>z^ 

KkLfzm^izit. :mjmAm^i^u^-<xLx. nm 
t\^mzx-oxm^>ffxi:m.mtam-i>z b 
■5. 

( 4 ) ^mmm^^ikp^iz&ib&tsz b^<. ^mmz 
[00901 { 5 ) 7i<[iiJRiiap«3tf07Kffi*wsmTt^ 

±^^?><7)x\ m^^j:m,:hm9^^<Lnx. 

(6) im%i&mx'h-ox h . mm<.^w^^-\thzb 
tc < . mi^:^x s- jDS-r & z b t^x-^ h , 

(7) mm^i)mmthi5^ixcr)^j:^m\±. w^mit^ 



[ B 2 ] %m'^m.^<7)-mm^ ^^^-tmrnrnx-h h . 
[03] ^m^m^sy:7<7>-mmm^^'tmmmx 

[ 04 ] ig 1 <r>m&<7)mmizx ^tj^wcommy d 
-co^-f >- • ju—^y^^-ryo-^^—hX'hh, 
[05 ] Jirzi-9-7' • fU-i-y^TTs-tya-^^-hX 

?>'2) o 

[06] JPigae^fy -yU— ^^Sr^-r^o-^-^- 
[07] m^mM<7)m^imbMmM<7)Mm^y ■ ji- 
[08] tmmim^inmf&im%myiii&&b, m 
rmx'h^. 

[09] fit*&;yx^jeX{ilS;S , JlT^ i: , 
[010] Vi/'x ^ 9cr,mFW»^y ■ Jl—^y^: 

^•tyt3—^-r—hxh^. 
[011] TiimiR^y ■ )v-^>^^.-ty o-^a— 

[012] • /p-f-^-srs^-r^o- 

[013] miowwopffi-^fy - ;p-f-y5-s^-f-7o- 

[014] ^^^^±^y ■ ji~^>i^-ty\o-^^ 
-hX'h^o 

[015] ig 1 comm(ommco^mt:ip.-ri^:^7-j>. 

m^mxh^. 

[016] ig 2 (T^mmcommi ^■t>-:^TM,m^x 

[017] l|3<0||S6<^?g^$:^^f v-XxA^^HT 
[018] $Mt^^X:ff^&(r)mm-y'/U-^yi:fr: 

[019] 114 (Timt&comm^^^i^x'rJ^mfsmx 

[020] m4 «oSISfi<^jg®<^^09$r^i-i/;^7"-i. 

m'^mxhh. 

[021] m 5 (ommc^mmi: ^-r i^xx-t^itma-c- 

[^^^iOSiH^] 

1 m\mm 

4 IlIiR*Bfig^'>-^' 

9 igiR* 

6 3!jh# 

7 HIlCbKfi^l&'l^^r 
13 «|j!;;!niS^eS'^ 
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17 -(y=Jj,if^ 

18 tm>m9f^y-^ 
20 w&^wt^ 



2 1 

2 2 i^l^jhffijniS^dcti^ffliE't 



111 



[02] 



--4-- 



11 



2t 



4 I 



k 

J ^-22 




20 



[03] 



[114] 



-10 




54 jurats II *as. \ 



[115] 



aia } 




[US] 



^2 





' / — 





-23 



[1^7] 



c 




^^4* S32 



'S33 



-S34 



-S35 



( 'J5?-V ) 




aiMgB II 



I I 



'SI? 



(a. 0) )0 1-2 569 



P200 1-25)JL8 



[06] 



[119] 




S23 



SJ7 



[ai 0] 









Q US 


- ) 



II 1] 




[01 3] 



S72 





(tl))01-2569 



P2 0 0 1-2 5)JL8 



[01 2] 



[121 4 ] 








S^5 


















S^7 



1 ^\ 



gfi^^as S68 




S88 






1 










(a 2) )01-2569 8 9 ( P 2 0 0 1 - 2 5)JL8 



[@1 9] 



[11201 



18- 



19 



6 I 



22 



fe6 



[02 1] 



18b 



25 



2b 17b 1 



4- 



T 



17a 



2a 



4b 6b 



22b 



"T" 

18a 



6a 



3a ^5 
4a 



--22a 



20a 



(51) Int. Cl. 7 

F 2 4 F 11/02 
H 0 IM 8/10 



10 2 



F I 

F 2 4 F 11/02 
H 0 1 M 8/10 



102V 



F:?^-A(##) 3L055 AAIO BAOl BBOl DA03 DA05 
3L060 AA03 CCOl CC08 CCIO CC19 

EE25 
5H026 AA06 

5H027 AA06 KK41 KK51 



